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Abstracts It is proved that though the Lagrangian is unchanged under the gauge transformation,
a restriction relation between group parameters and gauge potentials should be established in order
to keep the motion equations of gauge fields unchanged under the transformation, and the restriction
condition is equivalent to the Faddeev—Popov theory. Based on it, an extended gauge transformation
is introduced so that the gauge potential itself can keep unchanged under the gauge transformation. In
this way, the mass items of gauge particles can be added into the Lagrangian and the motion equations
directly without destroying the gauge invariability, the Higgs mechanism becomes unnecessary and
the Higgs particles are regarded not to exist actually.
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According to the Yang-Mills theory, in order to keep the Largrangian unchanged under the local
gauge transformation, the transformation rules of the field φ and its covariant differentiation should
be defined as
φ0(x) = exp[−iθ(x)T]φ(x) (1)
D0(x)φ
0(x) = exp[−iθ(x)T]D(x)φ(x) (2)
D(x) = ∂ +A(x) (3)
A(x) = −igA(x)T
Here θ(x) are group parameters. From Eq.(2), we can get the transformation rule of gauge potentials
A under the infinitesimal transformation
A
′








The intensity of the gauge field and its transformation are
F(x) = ∂A














is invariable under the gauge transformation. But the Lagrangian with the mass item mAAA can’t
keep unchanged under the transformation.
However, the Lagrangian is only a form of function instead of a physical law. Its value is that we







So the more important is to keep the motion equations unchanged under the local gauge transfor-
mation. At present that the motion equations are considered invariable when the Lagrangian is
unchanged under the gauge transformation. But this is actually impossible. In order to make the
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motion equations unchanged under the gauge transformation, a restriction relation between group
parameters and gauge fields should be introduced. Let’s first discuss electromagnetic interaction as
an example. The Lagrangian is
LE = −14FF −
1
2
ψ¯(r∂ +m)ψ − 12ψ




eA(ψ¯rψ − ψrψ¯ )
The rules of transformations of spin and gauge fields under the U(1) group are





The Lagrangian is unchanged under the transformation. But the motion equations are
r(∂ − ieA)ψ +mψ = 0 (10)
(∂ + ieA)ψ¯r −mψ¯ = 0




e(ψ¯rψ − ψrψ¯ )
It is obvious that the motion equations of spin field is unchanged under the transformation, but the




2θ(x) = −j (12)
It is obvious that the equation can’t keep unchanged under the transformation unless we take
∂2θ(x) = α = constant (13)
So θ can’t be arbitrary if we want the motion equation invariable under the transformation. Eq.(13)
is just the restriction condition for group parameter. Taking α = 0 and θ = constant , it is just the
so-called integral invariability. Taking
∂θ = A + αx (14)
and comparing it with Eq.(13), we have
∂2θ − α = ∂A = 0 (15)
The restriction condition becomes the Lorentz condition.
The motion equations of non-Abel gauge fields with zero masses can be obtained from Eq.(7)
∂F

 − ∂F + g(fγF  + fγF )Aγ = 0
or
2(∂2A − ∂∂A ) + g[(fγ − fγ)(∂A )Aγ + (fγ − fγ)(∂Aγ )A (16)
+(fγ − fγ + fγ − fγ)(∂Aγ)A ]− g2(fγfγ + fγfγ)AAA = 0
The equations are very complex and obviously unable to keep unchanged under the gauge transforma-




 . That is to say, if we want the Lagrangian and the motion
equations of gauge fields invariable simultaneously under the gauge transformations, the only way is
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to let the gauge potential itself unchanged under the transformations (Because θ 6= 0 in this case,
we still have ϕ0 6= ϕ, i.e., the transformation is still meaningful.). In this way, we get from Eq.(4)
∂θ
 = gfγθAγ (17)
By the partial differential, we have




If the Landau gauge condition ∂A = 0 is used, we get
∂2θ = gfγ(∂θ)Aγ (19)
Eq.(17) and (19) are just the relations that group parameters and gauge potentials should satisfy.
When α = 1, 2,   N there are N equations for N group parameters. It seams that the arbitrariness of
group parameters are eliminated completely. However, as shown below, as long as the extended gauge
transformation is introduced, the arbitrariness of group parameters can still be reserved. Let φ”(x),
A”(x) and D”(x) represent the extended gauge transformations,φ
0(x), A0 (x) and D
0
(x) represent
the current transformations with φ”(x) = φ0(x). We still use D(x) to constitute the Lagrangian and
define the extend gauge transformation as
D”(x)φ”(x) = exp[−iθ(x)T][D(x) +R(x)]φ(x) (20)
Here R(x) = −igR(x)T is an arbitrary function. The transformation formula above can be written
as
(∂ − igA”(x)T) exp[−iθ(x)T]φ(x) (21)
= exp[−iθ(x)T][∂ − igA(x)T − igR(x)T]φ(x)











Let A” = A again, the Lagrangian and the motion equations of gauge fields are also unchanged.
By Means of the Landau gauge condition ∂A = 0, we get
∂θ
 = gR + gf
γθAγ (23)
∂2θ = g∂R + gf
γ(∂θ)Aγ
For the Abel gauge fields, fγ = 0. Because R is arbitrary, θ
 is also arbitrary. But the relation
between θ and A can’t be arbitrary. It can be known from Eq.(1) that the phase angles of the ϕ
function are still arbitrary for the arbitrariness of R or θ
 in the extended transformation, but the




 . This result
is completely different from the current viewpoint. In order to show it clearer, let’s discuss classical
electromagnetic theory again. The general solution of motion equation (11) is
A(~x, t) = Ab(~x, t) +A
p
(~x, t) (24)
Here Ab is a special solution with the form
Ab(~x, t) =
∫ ~j(~x0, t− r0c)
cr
dτ 0 (25)





A = 0 (26)
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and the Lorentz condition ∂A = 0 (In this case, A = ∂θ , ∂2θ = 0). It can be written as the
overlay of the free plane waves
Ap(x) =
∫
[α(~k)eikx + b(~k)e−ikx]d3~k (27)
According to the current viewpoint, A0 = A + ∂θ can also be regarded as the electromagnetic
potentials. But this is impossible when ∂θ 6= Ab and ∂θ 6= Ap, for ∂θ with an arbitrary value
can’t satisfy the motion equation of electromagnetic field. So the item ∂θ can’t be regarded as the
real electromagnetic potential. In fact, ∂θ would not appear in the new Lagrangian after the gauge
transformation is carried out. It is only a useful tool for us to reach gauge invariability. The form of
electromagnetic potential shown in Eq.(24) is unique.
The result above coincides with the Faddeev-Popov theory(1). According to the Faddeev-Popov
theory, in order to avoid the infinity, integral in the function space should be restricted on the hyper-
surface decided by the gauge condition F[A] = 0. Faddeev and Popov suggested following relation
to restrict orbit integral
4F [A] 
∫
[dg]δ(F[Ag ]) = 1 (28)
The restriction condition δ(F[Ag ]) demands F
[Ag ] = 0 actually. Using the Landau gauge condi-
tion ∂A = 0, the result is















This is just Eq.(19). We can also get this relation from the gauge transformation of the Landau
gauge condition, i.e., (∂A)
0 = ∂A
′
 = 0, though in the Faddeev-Popov theory, this result was not
expressed very clearly. If the extended gauge transformation is used, the result becomes


















It is just Eq.(23) and is more rational then Eq.(19). In the later literatures(2), what actually used is
Eq.(30). On the other hand, according to the paper, when the relation (19) and (23) are satisfied,
the motion equations of gauge fields can keep unchanged under gauge transformation. Only in this
case, the theory is renormalizable and finite. Therefore, the result of the paper is equivalent to the
Faddeev-Popov theory.
The interaction theory is discussed blow. It is enough for us only to discuss the united theory of
electric-weak interaction between lepton fields and gauge fields under SU(2)  U(1) group transfor-
mation. In this case, we need two gauge fields A and B. The left-hand and right-hand fields are
ψL and lR. The mass of A is mA, the mass of B is zero. The mass of lepton is ml and neutrino has
no mass. The forms of mass matrix Ml and left field are
(Ml)11 = (Ml)12 = (Ml)21 = 0 (31)
(Ml)22 = Ml
ψ¯L = (ν¯L, L¯L)
The Lagrangian of the united theory of weak-electric interaction is



















 − ψ¯LMlψL −ml l¯R l¯R
It is noted that though ψ¯LψL = l¯RlR = 0, these two items are useful for us to reach the correct










 , we can add mass item into the
Largrangian and motion equation directly and make them invariable under the gauge transformation.
In this way, the Higgs mechanism becomes unnecessary. The motion equations are





g0B)ψL +mLψ = 0 (34)
1
2
[∂F − ∂F + g(fγF  + fγF )Aγ ] +m2AAA = −jA (35)










It is obvious that they are unchanged under the extended gauge transformation.
Up to now, all main problems have been solved in principle. But in the practical application, we











Z = A3 cos θW −B sin θW (39)



















Putting Eq.(38) and (39) into the right side of the formula above and comparing two sides, we have





2 θWBB −m2Z sin θW cos θWA3B (43)
By calculating the low order process of µ− decay, and comparing the result with the Fermi theory,
we can also get G0p2 = g20(8m2W ), from which we can decide the masses of W particles. Then from
Eq.(42), the mass of Z0 particle can also be determined. The result is completely the same as that in
the current theory in which the Higgs mechanics is used. As for the mass items of leptons, because
l¯l = l¯LlL + l¯RlR + l¯LlR + l¯RlL, let K2 = ml(l¯LlR + l¯RlL), we have
ml(l¯LlL + l¯RlR) = ml l¯l −K2 (44)
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Let K = K1 +K2 again, the Lagrangian can be written in the forms of mass eigen states
LM = L0(W , Z, Aν, l)−m2WW+ W− −
1
2
m2ZZZ +ml l¯l +K (45)
Here L0 denotes the items of dynamic energy and interaction of the fields. Comparing with the
current theory, the item K is unnecessary and should be eliminated. As shown below, we can do it
by introducing a proper gauge condition as done in the Higgs mechanics.









 + JB + η¯ψ¯ + ηψ + χφ
+ + χ+ψ)]
Here L0 is the Lagrangian of gauge fields and spin fields without containing the mass items of the
fields. By using the Landau gauge
FA [A

 ] ! ∂A = 0 (47)
FB [B] ! ∂B = 0
and introducing the ghost fields Ci and C+i relative to A

, as well as C and C
+ relative to B, Eq.(46)










 + JB + η¯ψ + ψ¯η + χφ
+ + χ+φ+ ζC+ + ζ
+
 C + ςC
+ + ς+C)]
Seff is the effective action quantity
Seff = S0 + S1 + S2 + S3 (49)
In the formula, S0 is the action quantity of gauge fields and spin fields, S1 is that of the gauge fixed



























g0B)φ− V (φ+, φ)] (52)
Let φ = φ0 + ν , ν is the vacuum expectation value of the Higgs field. After the vacuum symmetry is











This is the interaction item of two points and should be canceled. We do it at present by using the









′+τν − ν+νφ0) = 0 (54)
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′+ν − ν+φ0) = 0 (55)
Put them into Eq.(46), the action quantity relative to Eq.(53) can be eliminated.
Similarly, when the mass eigen states ofW and Z0 particles are used to construct the Lagrangian,




In order to eliminate the K item in this case, we replace Eq.(47) with
FB[B] ! F 1B [B] = (∂B)2 + 2ζK = 0 (57)
Then the further transformation is taken
F 1B [B] ! F 1B [B]− P (x) (58)
Putting them into the generating function of Green function and multiplying a factor















Plus it with Eq.(56), the surplus K item is eliminated. On the other hand, after the gauge condition
(57) is introduced, the action quantity of the ghost particles should also be changed. Because the






M = − 1
g0
∂2δ4(x− y)
BecauseR does not contain θA obviously in the extended gauge transformation,M does not change,
but M would change when the gauge condition (57) is used. Because A and B are invariable under
the extended gauge transformation, K1 is also unchanged. But K2 becomes





0) = ml(l¯LlR + l¯RlL) (62)
−ml[(θ1A − iθ3A)ν¯LlR + (θ1A + iθ3A)l¯RνL + i(θB − θ3A)l¯l]







[(∂B”)2 + 2ζK”] (63)
= [− 2
g0
(∂B + ∂Rb −
1
g0
∂2θB)∂2 − 2iζml l¯l]δ4(x − y)
Let M 0 = M +4M , comparing with Eq.(61), we have
4M = [− 2
g0




2 − 2iζml l¯l]δ4(x− y) (64)
In this case, S2 ! S02 with



























∂2θB)∂2Cδ4(x − y) (67)
According to the Landau gauge and the extended gauge transformation Eq.(23), we have ∂B = 0,
∂2θB − g0∂R′b = 0, so C+4MC = 0, 4S2 = 0 and S1 + S02 = S1 + S2. In this way, the BRS
invariability and WT identity are still maintained.
In sum, in order to make the Largrangian and the motion equations of gauge fields invariable




 . In this way, the mass
items of gauge particles can be added into the Lagrangian directly and the gauge invariability still
holds and the Higgs mechanism becomes unnecessary. In this way, the Higgs particles are regarded
not to exist actually. In fact up to now, though great endeavors have been done, we can’t find any
clue about the Higgs particles.
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